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Electronic apparatus generating video signals and process 
f r generating video signals 



FIELD OF THE INVENTION 
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The invention relates to an electronic apparatus generating video 
signals, such as a digital decoder, and to a process for generating video 



Such an apparatus generates video signals to be screened on the 
apparatus itself (television for example) or on an apparatus into which it 
will be plugged (display plugged into a digital decoder for example). The 

15 video signals to be screened are for example of the CVBS type 
(standing for Composite Video Baseband Signal) or RGB type 
(composed of three monochromic signals, red, green and blue). 

These video signals are in general reconstructed by the electronic 
apparatus from information cues read from a medium (optical disc for 

20 example) or received from a remote transmitter, and which represent a 
main video sequence (or main picture when dealing with a stationary 
picture). 

Frequently, the electronic apparatus can display graphics objects 
superimposed on this main video sequence, for example to display 
25 control menus for the apparatus. This superposition (or OSD standing 
for On-Screen Display) is performed by supplementing the video signal 
with information cues which represent the graphics object. A method of 
superposition is for example described in Patent US 5,953,691. 



30 Application EP 0 840 277, the electronic apparatus comprises several 
memories each of which stores a particular picture (i.e. a particular 



signals. 
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BACKGROUND OF THE INVENTION 



According to a particular design, described for example in Patent 
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plane) and a mixer which generates a video signal which combines the 
content of the various planes. Generally, use is made of a video plane, 
(video memory) that contains the main video sequence, an OSD plane 
managed by an OSD processor and that contains the menus and 
5 graphics objects to be superimposed on the main video sequence and a 
stationary image plane (stationary picture memory or still plane) which 
can serve, for example to display a stationary picture. 

This solution allows great flexibility in the displaying of the various 
planes. However, certain OSD processors are limited in their capacity to 
10 manage the OSD plane. In particular, certain OSD processors do not 
make it possible to display two graphics objects which share the same 
lines of the screen. 

SUMMARY OF THE INVENTION 

15 

In order to notably circumvent this limitation in apparatuses in 
which a part of the memory (for example the stationary picture 
memory) is not used, the invention proposes an electronic apparatus 
comprising a graphics memory storing a first and a second graphics 

20 object, an OSD processor generating a first digital stream representing 
the first graphics object, a pictures memory containing a picture and 
generating a second digital stream, a mixer able to mix the first digital 
stream and the second digital stream into a video signal, means for 
converting the second graphics object into picture data and means for 

25 writing the picture data to the picture memory. 

According to possible embodiments, the electronic apparatus also 
comprises one or more of the following elements: 

- means for detecting overlaps between the first and the second 
graphics objects generating an overlap cue; 
30 - means for controlling the mixer, means for conversion and means for 
writing as a function of the overlap cue; 



3 



- a video memory supplied by a decoder and linked to the mixer. 

Thus, the second memory is used only when necessary, that is to 
say when an overlap is detected. 

In a preferred manner, in order to use existing electronic circuits, 
5 the picture memory is a stationary picture memory. 

The video signal is for example transmitted to an output connector, 
as in the case where the electronic apparatus is a digital decoder. 

Preferably, the means for converting the second graphics object 
into picture data are a piece of software executed by a main controller. 
10 The flexibility of operation of the system is thus improved. 

The invention thus proposes a process for generating a video signal, 
comprising the following steps: 

- generation by an OSD processor of a first digital stream representing 
a first graphics object; 

15 - conversion of a second graphics object into a picture; 

- writing of the picture to a memory; 

- generation of a second digital stream from the memory; 

- mixing of the first digital stream and of the second digital stream; 

- generation of a video signal from the said mixture. 

20 Preferably, the said mixture is produced with application of a 
transparency coefficient. 

Such a process can, for example have more precisely the following 
steps: 

- reception of a command to display a first and a second graphics 
25 object; 

- detection of a possible overlap between the first and the second 
graphics object; 

- if absence of overlap, generation by an OSD processor of a digital 
stream representing the first graphics object and the second graphics 

30 object, and generation of a video signal based on the digital stream; 

- if presence of an overlap: 



- generation by an OSD processor of a first digital stream 
representing a first graphics object; 

- conversion of the second graphics object into a picture; 

- writing of the picture to a memory; 

5 - generation of a second digital stream from the memory; 

- mixing of the first digital stream and of the second digital stream; 

- generation of a video signal from the said mixture. 

The invention proposes an electronic apparatus comprising an OSD 
processor managing an OSD plane and a mixer able to mix a picture 
10 plane and the OSD plane, with means for converting a graphics object 
into picture data and means for writing the picture data to the picture 
plane. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

Other characteristics and advantages of the invention will become 
apparent in the light of the detailed description which follows given with 
reference to the appended Figure 1, which represents the main 
elements of a digital decoder embodied in accordance with the 
20 teachings of the invention. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

A digital decoder as represented in Figure 1 receives from an 
25 antenna 2 a modulated electrical signal which represents data relating 
to several multiplexed digital streams. A tuning, demodulation and 
demultiplexing assembly 4 (the detail of which will not be described 
here) selects a particular digital stream (as a function of the user's 
choice). At output the assembly 4 generates this particular digital 
30 stream such as it was coded in the electrical signal received, in general 
compressed according to the MPEG standard. 
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The MPEG digital stream is transmitted to a decoder 6 (here an 
MPEG decoder). The decoder 6 reconstructs an uncompressed digital 
stream from the MPEG digital stream. The uncompressed digital stream 
(for example of the YC r C b type) is a string of pictures to be displayed. 
5 The decoder 6 successively writes each VIDEO image in the 4:2:2 
format to a video memory 8. 

An OSD processor 18 manages the displaying of graphics objects to 
be superimposed on the video upon request from a main controller 14. 
To do this, the main controller 14 transmits to the OSD processor 18 a 
10 chained list of graphics objects which provide a description of the 
graphics objects stored in a graphics memory 16. 

Each graphics object is described in the chained list by the following 
elements: 

- co-ordinates x, y of the upper left corner of the object; 
15 - dimension in pixels (width and height) of the object; 

- memory address of the digitised picture in a graphics format 
(or pixmap standing for picture map); 

- memory address 

- graphics format, for example use of a colour palette, (CLUT 1, CLUT 4, 
20 CLUT 16, CLUT 256), use of the RGB format (RGB 16, RGB 24) or use of 

the RGB format with mixing coefficient (ARGB 1555, ARGB 8888); 

- possibly, memory address of the colour palette (or CLUT standing for 
Colour Look-Up Table). 

A first exemplary implementation of the invention will now be 
25 described in the simplest case where the chained list contains a single 
graphics object, subsequently referred to as the first graphics object. 

The OSD processor 18 receives from the main processor 14 the 
chained list comprising the first graphics object. The OSD processor 18 
generates an OSD digital stream representing the first graphics object 
30 in the 4:2:2 format destined for a mixer 20. 
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The content of the video memory 8 (VIDEO picture) is read in 
synchronism by the mixer 20 which thus superimposes the VIDEO 
picture and the OSD picture and which generates a YC r C b digital stream 
at output. This digital stream is on the one hand sent to an output 
5 connector of the apparatus destined for displays having a digital input 
(digital video signal) and on the other hand transmitted to a video 
encoder 22 which converts it into an RGB analogue video signal. The 
RGB analogue video signal is transmitted to a connector destined for a 
display. The connector is for example a SCART socket. 

10 Other types of signals may of course be used at output, such as for 

example, a signal of the CVBS type. 

When the display of a second graphics object is requested, the 
main controller 14 verifies whether the two graphics objects extend 
over common lines of the screen, that is to say whether there is overlap 

15 between the two graphics objects. To do this, the data regarding the 
co-ordinates and dimensions, as described above, of the objects are 
naturally used. 

In the absence of overlap, the second graphics object is then 
inserted into the chained list of objects to be displayed, as will be 

20 described in detail hereinbelow. The main controller 14 then transmits 
to the OSD processor 18 the chained list comprising the first and the 
second graphics object. The OSD picture generated by the OSD 
processor 18 thus comprises a representation of the first graphics 
object and a representation of the second graphics object. 

25 The second graphics object therefore appears superimposed on the 

main video sequence (VIDEO picture) by the mixing performed by the 
mixer 20 between the stream emanating from the VIDEO memory 8 
and the stream generated by the OSD processor 18. 

The solution just set forth cannot however be used in case of 

30 overlap since the OSD processor 18 does not know how to manage the 
presence of two graphics objects with overlap. 
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In case of overlap, the main control 14 converts the second 
graphics object into a STILL picture in the 4:2:2 (or 4:2:0), and writes 
this STILL picture into a stationary picture memory 12 YCrCb format. 
The main controller 14 also instructs (by means of the signal MIX) 
5 the mixer 22 to superimpose the content of the stationary picture 
memory 12 onto the content of the video memory 8 in addition to the 
OSD plane. 

The video signal YC r C b at the output of the mixer (and thus the RGB 
video signal at the output of the apparatus) therefore represents the 
10 superposition of the main video sequence (video memory 8), of the first 
graphics object (OSD processor 18) and of the second object 
(stationary picture memory 12). 

The main controller 14 determines the mode of the superposition 
carried out by the mixer 20. For example, the main controller 14 
15 specifies a mixing coefficient (sometimes referred to as the blending 
coefficient) between the various pictures (or various planes). 

The addition of a new graphics object to the display when the 
stationary picture memory 12 is not used will now be described in a 
general manner. 

20 The set of graphics objects to be displayed by the OSD processor 

18 is a chained list ordered as a function of the position of display of the 
objects (from top to bottom). Thus, the tag (or header) relating to each 
object comprises a pointer to the next object ; the last object comprises 
a pointer to the first object. 

25 In order to display a new graphics object, one first searches for a 

possible overlap with the graphics objects already displayed through the 
intermediary of the OSD processor. To do this, the chained list of 
objects is traversed to verify whether one of the lines of the objects of 
the chained list corresponds to a line of the new graphics object to be 

30 displayed. 
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If such is the case, that is to say if there is overlap, the new 
graphics object cannot be displayed by the OSD processor 18 (and is 
therefore not inserted into the chained list). As explained above, in this 
case, the new graphics object is converted into a STILL picture which 
5 will then be written to the stationary picture plane 12 and superimposed 
on the display by appropriate instruction of the mixer 20. 

If such is not the case, that is to say if there is no overlap of the 
new graphics object with any of the objects of the chained list, the new 
graphics object is inserted into the chained list between the object 
10 immediately above the one to be displayed and the object immediately 
below the one to be displayed. (Naturally, if there is no object above 
the new object, the new object becomes the first object of the list and 
points to the object situated first before its insertion; likewise, if there is 
no object below the new object, the new object becomes the last object 
15 and points to the first object). 

By its insertion into the chained list, the new object is thus 
displayed by the OSD processor 18 together with the other objects of 
the chained list (OSD plane). 

The addition of a new graphics object to the display when the 
20 stationary picture memory 12 is already used for the display, as 
proposed hereinabove, of one or more graphics objects will now be 
described. 

Firstly, one searches for a possible overlap between the lines of the 
new graphics object and the lines of the graphics objects displayed by 
25 the OSD processor 18. 

In case of absence of overlap, the new graphics object can be 
inserted into the chained list transmitted to the OSD processor 18 and 
displayed by the OSD processor 18 in the OSD plane. 

In case of overlap with the graphics objects displayed by the OSD 
30 processor 18, the new graphics object will have to be displayed by 
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conversion of the object into a picture and writing to the stationary 
picture plane 12 as described above. 

To do this, a possible overlap between the new graphics object 
and the graphics object already displayed by the stationary picture 
5 memory (or plane ) 12 is detected. 

In case of absence of overlap, the new graphics object is 
converted into a picture part in the 4:2:2 format and these data are 
written while inserting them (simple superposition) into the picture 
present beforehand in the stationary picture memory 12 (which 
10 represents graphics objects already displayed through this 
intermediary). 

In case of overlap between the new object and the objects already 
displayed, the new object is converted into a picture part in the 4:2:2 
format and these data are written to the stationary picture memory 12 

15 while mixing them with the objects already displayed (with an 
appropriate blending coefficient) in the overlap regions. One thus 
carries out a software superposition of the various graphics objects to 
be displayed by way of the stationary picture plane 12. 

In the case where a graphics object is displayed by the stationary 

20 picture memory (or plane) 12, provision is advantageously made to 
verify the possibility of inserting it into the chained list of graphics 
objects with each deletion of an object from the chained list. 

More precisely, after having deleted a graphics object from the 
chained list, one searches for a line overlap between each object 

25 displayed by way of the stationary picture memory 12 and each of the 
graphics objects remaining in the chained list. 

If no overlap is encountered between the lines of a graphics object 
displayed by the stationary picture memory 12 and the lines of the 
graphics objects displayed by the OSD processor 18, this graphics 

30 object is inserted into the chained list (at the place belonging to it as a 
function of its position on the screen) and the data corresponding to this 
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object are erased from the stationary picture memory 12 (zeroing of the 
corresponding pixels). The graphics object previously displayed by the 
stationary picture memory 12 is therefore then displayed by the OSD 
processor 18. 

5 If this graphics object was the only object displayed by the 

stationary picture memory 12, the stationary picture memory 12 can 
thus be released. The mixer 20 is then instructed to ignore the data 
contained in the stationary picture memory 12. 

The decoder 6, the memories 8, 10, 12, 16, the mixer 20, the main 
10 controller 14, the OSD processor 18 and the video encoder 22 may be 
brought together on one and the same integrated circuit 24, such as for 
example a circuit from the LSI Logic SC200x family. 

In the foregoing description, the word "memory" should be 
understood in the software sense, that is to say in the sense of a 
15 memory area. It need not of course necessarily be a dedicated physical 
memory. 



